InTroduCTIon
The practice of relying on advance euthanasia directives (AEDs) to authorise euthanasia and assisted suicide (EAS) is controversial, even among euthanasia proponents. [1] [2] [3] Several EAS cases in the Netherlands involving AEDs have been publicised. 4 In one case, the physician of a patient with dementia surreptitiously placed a sedative into the patient's apple sauce prior to his euthanasia, 5 although this detail was apparently not reported to the euthanasia review committee. 6 This case led to a critical opinion piece signed by 33 Dutch physicians, 7 a newspaper advertisement opposing AED authorisation of EAS for dementia signed by 220 Dutch physicians 8 and an associated fund-raising campaign involving 450 Dutch physicians. 9 In this paper, we focus on a 2016 case of euthanasia for an elderly patient with Alzheimer's disease that illustrates the central ethical challenges in preparing and applying AEDs. Although it is not the first instance of AED-based euthanasia in the Netherlands, this case is notable because a Dutch review committee found that the physician performing euthanasia failed to follow the Dutch statutory EAS criteria (box 1), and for the first time since the Dutch legislation was enacted in 2002, public prosecutors have opened a criminal investigation into the physician's actions. 10 Additionally, the key controversial details of the case are included in the official case report, rather than solely in media reports. Thus far, only brief descriptions of this case have been reported in academic and news media. Given its importance, the case deserves a much fuller treatment than it has received. Our goals in this paper are to provide a detailed description of the case, review the major ethical issues it raises and briefly discuss potential weaknesses in the existing regulation of AEDs.
CAse presenTATIon
Mrs A (a pseudonym) was a woman in her 70s who began developing symptoms of memory loss 9 years before her death. Four years before her death, she was diagnosed with Alzheimer's disease. i Mrs A had previously observed a family member deteriorate from dementia, and she 'always said she didn't want to go through (that) herself. She was very fearful of developing dementia'. After her diagnosis, she repeatedly expressed to her family and physician that she 'did not want to be placed in a nursing home, and that if this were to happen, she would want euthanasia'.
Shortly after receiving the Alzheimer's diagnosis, Mrs A wrote an AED. The document included the following clause:
I want to make use of the legal right to undergo voluntary euthanasia when I am still at all mentally competent and am no longer able to live at home with my husband. I absolutely do not want to be placed in an institution for elderly dementia patients. I want to take a dignified farewell from my precious loved ones… Trusting that at the time when the quality of my life has ended up in the above-described situation, I would like to undergo voluntary euthanasia. About 1 year before Mrs A's death (>3 years after diagnosis of Alzheimer's disease), she revised her directive. This version was very similar to the first version, but included the following two sentences: I want to make use of the legal right to undergo euthanasia whenever I think the time is right for this… Trusting that at the time when the quality of my life has become so poor, I would like for my request for euthanasia to be honored.
The case report notes that the patient's family physician believed the patient was competent when she prepared both the original and revised directives. Later that year, the patient regularly said she wanted to die but often added, ' But not yet'. Months later, during a visit to the family doctor, Mrs A was 'not concerned with euthanasia'. When her husband reminded her that she might need to go to a nursing home soon, she said she might want EAS ('OK, i All quotations in this section come from the review committee report of the case. 29 The report was professionally translated using the medical translation service at the National Institutes of Health Library and supplemented when needed by consultation with Dutch-speaking academics.
Box 1 brief background on euthanasia and physicianassisted suicide practice and regulation in the netherlands
The practice of legally protected euthanasia or assisted suicide (EAS) has been in existence for several decades in the Netherlands, although formal legislation was not enacted until 2002 with the Termination of Life on Request and Assisted Suicide (Review Procedures) Act. 27 This legislation provides medical 'due care' criteria that must be met for euthanasia by a physician to be permitted. 27 These criteria require that a physician performing EAS must 11 
:
A. be satisfied that the patient's request is voluntary and well-considered; B. be satisfied that the patient's suffering is unbearable, with no prospect of improvement; C. have informed the patient about his situation and his prognosis; D. have come to the conclusion, together with the patient, that there is no reasonable alternative in the patient's situation; E. have consulted at least one other, independent physician, who must see the patient and give a written opinion on whether the due care criteria set out in (A) to (D) have been fulfilled; F. exercise due medical care and attention in terminating the patient's life or assisting in his suicide.
Section 2(2) of the law allows EAS based on an advance directive, and the euthanasia review committee's Code of Practice explains how: 'a patient aged 16 or over who is decisionally competent in the matter may draw up an advance directive setting out a request for euthanasia. If at some point the patient is no longer capable of expressing his will, the physician may accept the advance directive as a request pursuant to the (Dutch euthanasia) Act. The advance directive thus has the same status as an oral request for euthanasia'. 11 (p23) When the advance directive replaces an oral request, the other due care criteria apply 'to the greatest extent possible'.(p23) The physician can judge the advance directive euthanasia request based on the content of the advance directive, previous conversations with the patient and conversations with the patient's family or representative. Physicians are also expected to 'be alert to any behavior and utterances that may indicate resistance or objections to termination of life. If this is the case, euthanasia may not be performed'. 11 (p24) Under the law, the Dutch regional euthanasia review committees (Regionale Toetsingscommissies Euthanasie (RTE)) review all EAS reports to determine whether the notifying physicians (physicians who performed EAS) acted in accordance with the statutory due care criteria laid out in the EAS legislation. The RTE publishes a selection of their reports to provide 'transparency and auditability' of EAS practice and 'to make clear what options the law gives physicians'. 28 (p4) maybe then'). Yet when the EAS procedure was described to her, 'the patient then thought again that that was going too far'. Mrs A's husband cared for her at home until the last 6 months of her life, at which point she began to attend day care. Seven weeks before her death, Mrs A was admitted full-time into a nursing home because her husband 'was finally no longer able to care for her at home'. When Mrs A arrived at the facility, her 'husband asked the (nursing home geriatrician) to… (implement) euthanasia based on the written advance directive…' The geriatrician decided to give Mrs A 1 month 'to get used to the new (nursing home) environment' and then to 'evaluate whether the patient was suffering'. She observed the patient frequently and 'spoke to her for a long time'.
While Mrs A lived in the nursing home, things generally went well for her in the mornings. During the afternoons, however, she 'exhibited signs of restlessness, and she appeared deeply unhappy'. The case report states that Mrs A 'was continuously occupied with directing and instructing her fellow residents as though they were children' (she had worked with children in the past). If the caregivers intervened in conflicts between Mrs A and other nursing home residents, Mrs A sometimes 'hit, kicked, scratched and bit' the caregivers. She regularly told her caregivers that she wanted to die. But when she was asked whether she wanted to die, several times she answered, 'But not just now, it's not so bad yet!' Mrs A's geriatrician thought that her inconsistent wishes reflected a loss of insight into her illness.
Mrs A also 'missed her husband and wandered around looking for him until late at night'. Mrs A felt better during her husband's daily visits, but she became 'restless and sad' when he left the nursing home. Based on these findings, the geriatrician believed that Mrs A was suffering unbearably for most of the day, and that euthanasia was appropriate given her advance directive.
As part of the euthanasia procedures, the geriatrician consulted with two physicians trained to evaluate patients requesting euthanasia. The first doctor, a psychiatrist, 'concluded that (Mrs A) was mentally incompetent… (and) the patient was suffering hopelessly and intolerably'. The psychiatrist thought that psychosocial interventions and attempts to help Mrs A acclimate to the nursing home were fruitless. She concluded that the Dutch statutory requirements for euthanasia were met. The second physician was at first 'not convinced of the intolerable nature of (Mrs. A's) suffering' because she appeared cheerful when he visited her. But after watching and reading transcripts of video recordings (especially of 'heartbreaking scenes when the patient's husband left her in the nursing home after his visit'), he concluded that Mrs A was suffering intolerably and hopelessly, and that the legal criteria were met.
On the morning of the euthanasia, Mrs A's husband, her child and her child's partner were present in Mrs A's nursing home bedroom. The geriatrician placed a sedative in Mrs A's coffee without informing her because she 'would have asked questions about (the sedative) and refused to take it', and because 'the physician wanted to prevent a struggle during the euthanasia'. About 45 min later, the geriatrician 'concluded that the (sedative) dose had been insufficient' and gave Mrs A additional sedative subcutaneously. After she was in a state of reduced consciousness, a paramedic inserted an infusion line. The geriatrician decided not to administer lidocaine before injecting thiopental because Mrs A 'had scarcely responded to pain stimuli' during the placement of the infusion line. But to the geriatrician's surprise, Mrs A 'tried to get up during the injection of the thiopental. Then the patient's family helped to hold the patient in place, and the physician quickly administered the rest of the thiopental'. At that point, the geriatrician administered a final dose of a neuromuscular blocker to complete the euthanasia.
The geriatrician later reported to the euthanasia review committee that 'the patient was not mentally competent, so her utterance at (the moment of euthanasia) was not relevant in the physician's opinion. Even if the patient had said at that moment: "I don't want to die", the physician would have continued with the termination of life. The physician 'emphasised that she wanted to be fully transparent regarding the manner in which the termination of life proceeded, since in
Current Controversy
Box 2 euthanasia review committee judgement of Mrs A's case 29 The euthanasia review committee (RTE) evaluating Mrs A's case found that the physician could have reasonably concluded that Mrs A was suffering hopelessly and unbearably, even though she had periods of time without suffering. The committee also concluded that there were no reasonable alternatives, that the physician appropriately consulted independent doctors and that Mrs A had been adequately informed before she was incompetent. But the committee said the physician failed to exercise due care in applying criterion a (voluntary and well-considered request) and criterion f (due medical care).
The RTE did not question Mrs A's competence at the time of writing her advance directive requests (4 years and 1 year before her death-all after the diagnosis of Alzheimer's disease). The RTE stated that '(t)he Committee sees no reason to doubt' the family physician's assertion that the patient was competent at both time points. The RTE was also satisfied that '(t)he patient's family doctor and the treating geriatrician explained fully to the patient, while she was still mentally competent, the situation she was in and her prospects'.
But the RTE took issue with the euthanasia performing physician's interpretation of the AED. The RTE observed that the advance directive 'can be read in different ways. From the wording of these clauses ('when I consider that the time is right for me' and 'on my request') and also viewed against the background of the wording of the first dementia clause ('while I am still somewhat mentally competent') it can be deduced that the patient, when preparing them, assumed that she herself could and would request euthanasia at the time she chose'. Although the RTE conceded that the AED could also be read more broadly, the committee declared that because 'the current matter involves a question of life and death and the termination of life is irreversible, … it would be best to stay on the safe side and maintain the more restrictive reading of the dementia clause'.
Additionally, the committee felt that the physician 'crossed a line' in her administration of the euthanasia drugs. The surreptitious administration of a sedative in Mrs A's coffee indicated that the physician 'wanted to take away from (Mrs A) the opportunity to physically resist the insertion of the infusion line and administration of the euthanasia'. The Committee wrote that the physician should have considered whether Mrs A's reaction to the thiopental injection was 'a significant sign that (she) did not want to have an infusion and an injection administered to her'. The committee argued, 'The physician… should not have continued with the implementation during which the patient had to be restrained… During the implementation of the (euthanasia), any duress, even the appearance of duress, must be prevented at any cost'. The committee concluded that the euthanasia was not performed in a medically careful manner.
the future, euthanasia might occur more frequently in incompetent patients. ' According to Mrs A's family physician, Mr A had been 'afraid that the euthanasia would not take place', but thought that the euthanasia 'had occurred calmly'. Mr A was 'eventually happy that (Mrs A) had received euthanasia, this is what (she) had always wanted… ' The Dutch euthanasia review committee (RTE) found that Mrs A's case failed to meet the due care criteria of a voluntary and well-considered request and due medical care (box 2).
AnAlysIs
Mrs A's case provides insights into the ethical challenges AEDs present, due to difficulties in both AED preparation and AED application.
preparing advance euthanasia directives
Preparing an AED is a more complicated task than making an immediate request for EAS. Besides determining whether she wants to die in this manner, the patient must project herself into the future to weigh the pros and cons of uncertain events. The patient must also specify a 'trigger' point for implementation. Was Mrs A capable of this task, and did she in fact perform that task satisfactorily?
First, it is not clear that Mrs A possessed adequate decision-making capacity when she wrote and revised her AED. The RTE endorses a functional capacity framework in which someone is deemed capable if he is 'able to understand relevant information about his situation and prognosis, consider any alternatives and assess the implications of his decision'. 11 This is similar to the framework developed by Grisso and Appelbaum, 12 which is widely used in the US and other jurisdictions. Studies using the functional capacity framework show that most patients with Alzheimer's disease are incapable of making treatment and research decisions, 13 including simple decisions regarding medication for Alzheimer's disease.
14 Even mild cognitive impairment (a condition that precedes Alzheimer's disease by 3-4 years 15 ) can cause significant impairment in decision making, 16 with 40% of patients lacking capacity for research decisions. 17 Mrs A's symptoms had begun 9 years prior to her death; she was formally diagnosed with Alzheimer's disease 5 years later. Thus, even at the time of diagnosis, she would have been at high risk of incapacity. Second, there is evidence that Mrs A's impaired abilities contributed to the use of confusing language in her AED. Mrs A's first AED, written shortly after her Alzheimer's diagnosis, contained conflicting statements. She said she wanted EAS "when I am still at all mentally competent" (seeming to imply a desire to make the decision herself sometime in the future), but also stated, "Trusting that at the time when the quality of my life has ended up in the above-described situation, I would like to undergo voluntary euthanasia" (seeming to imply a directive based on quality of life). She revised her AED 3 years after her Alzheimer's diagnosis, at a time when her abilities would have deteriorated even further. The new AED referred to "whenever I think the time is right" and "when the quality of my life has become so poor, I would like for my request for euthanasia to be honored". With this change, did she intend to remove the ambiguity in the first version and replace the previous instructional directive with a request to receive EAS only at her contemporaneous request? It is puzzling that her family physician was apparently not able to clarify to the RTE the patient's intent, despite her belief that Mrs A was competent to change her AED.
Third, there is little evidence that Mrs A actually weighed the relevant pros and cons of requesting future EAS. Mrs A mentions that she saw her mother decline from dementia and did not want to experience a similar fate. Although this is certainly one important form of knowing about dementia, there is no evidence that she incorporated other relevant information into her request, perhaps because she was too impaired (especially 3 years after her diagnosis) to appreciate other relevant information. It is not easy to predict the experience of mental decline or its future effects on one's quality of life. Personality changes due to dementia will vary, and a person may experience moments of lucidity, showing her 'old self', even with severe dementia. 3 Anticipating the burden of future health decline is complicated because people underestimate their ability to adjust to their health states after developing disease or disability. 18 An AED written when one is no longer able to imagine and incorporate how one might cope with a given condition has limited validity. Additionally, this lack of information may be reinforced by prejudicial attitudes towards disease and disability, with images of incontinence, confusion, agitation and loss of mobility, rather than a more balanced picture incorporating the pleasures and enjoyment that many patients experience. 3 19 Two features of the Dutch EAS system work against optimising the validity of AEDs. First, physicians and the RTE accept a low threshold of decisional capacity for preparing AEDs. The RTE's Code of Practice states that in early dementia, "the patient generally…is decisionally competent in relation to his request for euthanasia". 11 This apparent presumption of capacity in early AD (and in the case of Mrs A's second AED, a much more advanced state) is incompatible with existing data on Alzheimer's disease and decisional capacity. Dutch physicians, as in this case, tend simply to assert their capacity judgement without detailed justification, even when EAS is requested by persons at elevated risk of incapacity. 20 The second feature of the Dutch system that may promote suboptimal preparation of AEDs in patients with dementia is the law's failure to require an independent consultation for patients preparing AEDs, as it does for physicians implementing AEDs and physicians assessing requests for contemporaneous EAS. But this presents a paradox: given that the patient's desire for EAS is expressed at the time of writing the AED, rather than when EAS occurs, a particularly controversial form of EAS request by a cognitively vulnerable patient receives less scrutiny than does a contemporaneous request by a cognitively intact person.
Applying advance euthanasia directives
Mrs A's case also illustrates the challenges in applying AEDs to patients with dementia. Some of these challenges are related to flaws in the preparation process. As mentioned earlier, Mrs A's AED contained notable ambiguities, and it was unclear whether she wanted the AED document alone to satisfy a euthanasia request. Furthermore, interpreting AED activation criteria can be difficult even when the preparer supplies consistent directions. Activation criteria that are too broad will place the burden of interpretation and decision making on the family and physicians. 2 On the other hand, overly specific criteria may fail to encompass the full range of symptoms the patient seeks to avoid. Mrs A's case also highlights a more fundamental challenge to applying AEDs: the 'then-self versus now-self ' problem. 21 As cognitive abilities of patients with dementia decline, they typically forget about their AEDs and the requests the documents contain. What matters to them as patients with later-stage dementia will ordinarily be different than what mattered to them when they prepared their AEDs. As a result, the decision to perform euthanasia can be contrary to their interests and preferences as patients with dementia. Some writers, such as Ronald Dworkin, contend that the competent person's interest in securing a death consistent with her personal values should take priority over her later welfare interests as an incompetent patient. [22] [23] [24] Others, including us, are critical of this view and favour limiting the authority of advance directives when they conflict with the incompetent patient's current welfare and wishes. 24 25 The 'then-self versus now-self ' problem is a long-standing philosophical debate that we cannot resolve in this paper. However, we note that existing medical and legal norms do assign considerable weight to a person's current preferences and welfare interests, rather than giving absolute authority to an advance directive in making life-or-death decisions. Dworkin himself recognised a limit on the authority of advance directives (eg, in the case of advance refusals of pain-relieving treatments). 22 25 Moreover, the RTE Code of Practice stipulates (box 1) that the physician may not follow an AED if the incapacitated patient shows signs of resisting or objecting to EAS, and the statute's unbearable suffering requirement still applies to these patients. 11 And, as noted above, many Dutch physicians, even those who are advocates of EAS (including at least one who works with the End of Life Clinic ii ), strongly oppose AED authorisations of EAS. 8 In many healthcare settings, resolving a conflict between an advance directive and contemporaneous patient interests and preferences would lead to a more formal evaluation process in which multiple individuals, including ethicists, institutional officials and sometimes legal authorities, would decide how best to proceed. Determining the relative weight of a patient's advance directive request and that patient's current welfare interests and preferences is a complex task, one that we believe should not be left to an individual physician's judgement.
The geriatrician in Mrs A's case prioritised Mrs A's advance euthanasia directive over her later assertions that she was not ready to die. The geriatrician also regarded the patient's previous euthanasia request as an adequate basis for using deception and coercion in carrying out the AED request. Furthermore, according to the geriatrician, Mrs A's conflicting statements about euthanasia were 'not relevant' because they reflected her lack of awareness and insight. It is concerning that the Dutch system of retrospective review made it possible for the geriatrician to implement her own solution to a longstanding philosophical dispute with no more input than the non-binding opinions of consultants (who were at any rate unaware of her use of deception and coercion in Mrs A's euthanasia).
A final question is whether Mrs A was experiencing intolerable suffering as the Dutch EAS law requires. The physicians involved in Mrs A's case believed that she was, and the RTE affirmed this finding, noting that 'to reach this conclusion it is not necessary for the patient to suffer intolerably every minute of the day'. This declaration is an insufficient response to the intolerable suffering question, for it speaks only to the evidence that is not needed to support such a finding. The RTE should have explained in greater detail why the evidence in this case was sufficient to establish the patient's intolerable suffering. Although it is true that Mrs A suffered daily periods of distress, she also had daily periods in which she appeared happy and content. Every human life has its ups and downs. When do the burdens of life with dementia become sufficiently heavy to justify a finding of unbearable and irremediable suffering? At minimum, Mrs A's case points to a need for a more thorough examination of this question.
ii The End of Life Clinic is a mobile euthanasia clinic in the Netherlands. It was founded by a euthanasia advocacy organisation, and its main purpose is to provide euthanasia to eligible patients who were denied EAS by their primary physicians. 26 
Current Controversy

ConClusIon
Between 2002, when the Dutch law was passed, and 2016, there were 49 287 reported cases of EAS in the Netherlands. The RTE found that 89 of those cases violated the law's 'due care criteria'. 26 Mrs A's case is the first to trigger a criminal investigation. It is not surprising that the case involved EAS of a patient with dementia, as this is a form of legally permitted EAS that has engendered significant disagreement, both inside and outside of the Netherlands. [1] [2] [3] Mrs A's case demonstrates the myriad ethical concerns raised by AEDs. The Dutch system risks imputing more abilities to patients with dementia than they may possess. The RTE appears to allow a low threshold of capacity and degree of understanding for patients creating AEDs. Disturbingly, there is no independent consultation process evaluating the (often vulnerable) patient's preparation of an AED. These features of the system likely resulted in the failure to ensure Mrs A's competence, understanding or clear expression of her desires in preparing her AED. Not surprisingly, this eventually led to difficulties in applying her AED.
The failure to provide adequate protection to a vulnerable patient was exacerbated by the failure to respect her contemporaneous interests and statements. By privileging the AED as the expression of Mrs A's 'real self '-a judgement that itself was dubious in light of her questionable capacity and understanding when she made the AED-physicians failed to protect her a second time when they disregarded her contemporaneous statements and actions.
Finally, Mrs A's case reflects weaknesses of the Dutch EAS retrospective review system. The retrospective nature of the review system allows physicians to act on personal judgements about philosophically controversial dilemmas, rather than requiring a more formal and thorough evaluation. (Although consultation is a requirement, agreement is not necessary and consultants are not present when EAS is implemented.) Furthermore, any abuses or errors will come to light only if physicians fully report their actions. Improper actions by physicians who are not as forthcoming as Mrs A's physician will not be detected, as happened in the case described in the Introduction. Although Mrs A's case is unusual in that it has led to a criminal investigation, the challenges AEDs present for patients with dementia are hardly unique to her case. The case came to the attention of the RTE only because the geriatrician was interested in setting a precedent and therefore faithfully conveyed the details of her reasoning and actions. The geriatrician believed that Mrs A's 'utterance at (the moment of euthanasia) was not relevant' and indeed would have proceeded even if Mrs A had said "I don't want to die". The physician's open defence of a controversial normative decision to end a life of a patient with dementia could be an anomaly. But it could also reflect an evolution in how persons with dementia are perceived. The Dutch authorities conducting the criminal investigation could determine the future direction of AEDs for persons with dementia.
